Mechanical load-dependent regulation of gene expression in monocrotaline-induced right ventricular hypertrophy in the rat.
Rats treated with monocrotaline (MCT) develop pulmonary hypertension. Their right ventricles (RVs) exhibit severe pressure overload-induced hypertrophy, whereas the left ventricles (LVs) are normally loaded. In contrast, enhanced neuroendocrine stimulation during the transition to heart failure affects both ventricles. We assessed gene expression levels of Ca2+-regulating proteins in RVs and LVs of control and MCT rats in transition to heart failure to identify biomechanical load-regulated genes. In MCT RVs, both mRNA and protein levels of the Ca2+-ATPase of the sarcoplasmic/endoplasmic reticulum (SERCA2a) were reduced by 36% (P=0.001) and 17% (P=0.016), respectively, compared with control RVs. Phospholamban and ryanodine receptor mRNA levels likewise were reduced (by 27% [P=0.05] and 21% [P=0.011], respectively) in MCT RVs, whereas sarcolemmal Na+-Ca2+ exchanger expression was not altered. MCT LVs exhibited no significant expression changes compared with control LVs. Isometrically contracting MCT intact RV trabeculae showed enhanced baseline force development. Although control RV preparations exhibited a positive force-frequency relationship, MCT RVs showed a negative force-frequency relationship and blunted postrest potentiation. Contractile function of MCT LV trabeculae was normal. Maximum Ca2+-activated tension was enhanced by 64% in permeabilized RV MCT preparations (P=0.013). beta-Myosin heavy chain protein was upregulated in MCT RVs (P<0.001) but unaltered in MCT LVs. Degradation of troponin T was prominent in MCT RVs, a phenomenon not observed in the LV. Enhanced biomechanical load is necessary to induce the gene expression changes associated with the hypertrophic phenotype of the pressure-overloaded RV. Neuroendocrine factors, which equally affect both chambers, are not sufficient to alter the expression of Ca2+-cycling proteins.